The invasive ctenophore Mnemiopsis leidyi, which comes from North America's east coast, was observed in Danish waters for the first time in 2007. Since then, the new invader has every summer spread in Danish and adjacent waters (i.e. North Sea, Limfjorden, Skagerrak, Kattegat, Belt Sea, Baltic Sea). The invasive comb jelly has apparently come to stay, as it has no effective enemies.
Introduction
In the last 10 years, we have witnessed a full-scale experiment in Danish and adjacent waters, where the alien invasive comb jelly Mnemiopsis leidyi now spreads every summer. This ctenophore comes from North America's east coast [1] [2] and has so far no effective enemies in Danish waters. Apparently it has come here to stay. Although M. leidyi's natural predator, another ctenophore, Beroe ovata, was observed as a new species in Danish waters in 2014 [3] , it has not yet, due to a low number of individuals, caused any documented changes in the abundance and distribution of M. leidyi. The biological and environmental factors controlling its sporadic occurrence are still poorly understood. Possible 
The First Observations
In autumn 2006, Mnemiopsis leidyi was observed for the first time in large numbers in the Dutch Wadden Sea, where it had probably been transported by the ballast water in ships [5] . It then spread northwards and up along the west coast of Denmark, into Limfjorden and further north up around the tip of Denmark into the inner Danish waters, where the ctenophore was then coincidently observed in Kiel Bight (western Baltic) in October 2006 [6] . The new comb jelly was first observed in Danish waters in 2007 by Tendal et al. [7] , in the Little Belt in February, and in the Great Belt in mid March. During the summer and autumn of 2007, the new comb jelly was observed everywhere in the inner Danish waters, and the phenomenon was extensively covered by the media. Based on more than 150 e-mails with photos from biologists, fishermen, divers, boaters and beach visitors, Tendal et al. [7] 
Studies in Limfjorden
Mass occurrence of Mnemiopsis leidyi was first observed in Limfjorden in 2007 [9] , but it probably arrived the previous year [7] . where the greatest mean bio-volume was approximately 184 ml·m −3 in the autumn of 1989, when the zooplankton and fish stocks collapsed [4] .
Mnemiopsis leidyi relies on a holoplanktonic life cycle and is a self-fertilizing hermaphrodite, releasing eggs and sperm in the ambient water where fertiliza- 
Observations in Kattegat and Great Belt
Only few sporadic observations of Mnemiopsis leidyi have been made in the Kattegat and Great Belt, which connect the North Sea with the Baltic Sea ( Figure   2 ). M. leidyi was observed in Great Belt for the first time in early spring 2007.
The population density in Great Belt remained low, ranging from 0.004 to 0.034 ind. m −3 in the period 18 April to 18 June 2007, although the mean body length increased from 1.1 ± 0.4 cm to 4.6 ± 1.3 cm [7] .
During late 2008 and 2009, the population dynamics of Mnemiopsis leidyi and the indigenous moon jellyfish, Aurelia aurita, were studied in the fjord system Kerteminde Fjord/Kertinge Nor that connects with the adjacent Great Belt [27] .
The population density of A. aurita was always highest in the innermost part of the fjord system, the shallow cove of Kertinge Nor, while the density of M. leidyi 
Occurrence in the Central Baltic Sea
The distribution and abundance of Mnemiopsis leidyi in the central Baltic Sea Open Journal of Marine Science (Bornholm Basin, Figure 2 ), which is the most important spawning ground for especially Eastern Baltic cod (Gadus morhua), but also sprat (Sprattus sprattus) [30] , has been studied rather intensely [30] Huwer et al. [30] found that individuals of M. leidyi in the central Baltic were small (body length < 2 cm) and patchily distributed. The highest densities occurred at 40 to 60 m water depth around the halocline, and the highest abundances were found north and west of Bornholm, but they were low compared to the densities observed in Limfjorden [9] , and the estimated predation impact on zooplankton by M. leidyi was negligible. Four months later the same area was only sporadic appearance of M. leidyi during summer. The vertical distribution of M. leidyi showed that it was mostly confined to water layers below the permanent halocline, and Schaber et al. [32] suggested that food limitation plays a major role in the decline of M. leidyi in the central Baltic Sea during summer, and while they considered a self-sustaining population unlikely, they stated that M. leidyi is "most likely re-introduced" every year. Schaber et al. [33] investigated the temporal and spatial overlap of M. leidyi and eggs and larvae of cod and sprat in order to assess the potential impact of the new invader on two of the most important Baltic fish stocks. The spatial overlap between M. leidyi and fish eggs and larvae was found to be low for most of the period observed, although situations with high overlaps were detected, for example for sprat larvae and cod eggs in spring, but on a general level it was concluded that M. leidyi "presently does not have a strong impact" [33] . 
Origin and Spreading

Monitoring and Management
More in-depth knowledge about Mnemiopsis leidyi is of importance, not only for a general understanding of how this invasive ctenophore influences the pelagic dynamics in marine ecosystems, often causing strong trophic cascades [38] , sampling for investigation of a number of invasive species, among these M. leidyi, by detecting environmental DNA (i.e., eDNA; [45] ) using species-specific setups that are capable of distinguishing between eDNA shed from invasive species and other sympatric species. The method (described by Thomsen et al. [46] , Sigsgaard et al. [47] ) will involve development and validation of multiple species-specific setups that can detect some 20 invasive species in Danish waters. Furthermore, the NOVANA program will begin to monitor high-risk harbors for introductions of invasive species by using both conventional methods and screening for eDNA (Ulrik Christian Berggreen and Steen Wilhelm Knudsen, pers. comm.). This commendable initiative may hopefully soon help to disclose some of the many possible ways of spreading M. leidyi in Danish and adjacent waters.
Conclusion
Ten Knowledge of source populations and spreading methods of M. leidyi is needed for understanding its invasion success. Such knowledge is also a prerequisite for rational monitoring and effective management of ballast water. Nevertheless, the Danish national monitoring programme still does not include gelatinous zooplankton, but from mid-2017 the monitoring programme (NOVANA) will be supplemented with marine sampling for investigation of invasive species, among these will be M. leidyi, by detecting environmental DNA (eDNA).
